Transcription factor cyclic adenosine monophosphate responsive element binding protein negatively regulates tumor necrosis factor alpha-induced protein 1 expression.
Tumor necrosis factor alpha (TNFα)-induced protein 1 (TNFAIP1) was originally identified as a protein involved in DNA replication, DNA damage repair, apoptosis and the progression of certain diseases, such as Alzheimer's disease. In the present study, forskolin, a stimulant of cyclic adenosine monophosphate (cAMP), was found to significantly reduce human TNFAIP1 mRNA levels and TNFAIP1 promoter activity in the SKNSH human neuroblastoma cell line as indicated by polymerase chain reaction analysis and a luciferase reporter assay. The association between transcription factor cAMP response element‑binding protein (CREB) and TNFAIP1 was further investigated using loss- and gain of function-studies with western blot analysis and luciferase reporter assays. The CREB-specific inhibitor KG‑501 significantly increased TNFAIP1 protein levels, while overexpression of wild‑type CREB, but not CREB mutated at ser133a or its DNA-binding site, significantly decreased human TNFAIP1 protein levels and TNFAIP1 promoter activity in SKNSH cells. Furthermore, two CRE sites located at ‑285 and ‑425 bp of the human TNFAIP1 promoter were identified to be responsible for CREB‑induced inhibition of human TNFAIP1 promoter activity. Chromatin immunoprecipitation assays confirmed that CREB bound to the TNFAIP1 promoter region harboring these two CRE sites. A further luciferase reporter assay demonstrated that CREB phosphorylation on ser133 was responsible for forskolin‑induced inhibition of TNFAIP1 expression. In conclusion, the present study suggested that CREB is a negative regulator of the TNFAIP1 gene.